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(57) Abstract: 

PURPOSE: A semiconductor device is provided to 
enhance the performance characteristic and the 
reliability by a method wherein the structure of a thin film 
transistor(TFT) which is arranged on every circuit of the 
semiconductor device is made proper according to the 
function of the circuit. CONSTITUTION: An active matrix 
substrate which comprises a pixel part and its drive 
circuit is formed on the same substrate. An n-channel 
TFT(141) and a p-channel TFT(140) are formed in the 
drive circuit. An n-channel TFT(142) is formed in the 
pixel part. In addition, a capacitance interconnection 
(106) which is formed simultaneously with a gate electrode, an insulating film which is formed of the same 
material as a gate insulating film, and a semiconductor layer(145) which is connected to the source or drain 
region(125) of the n-channel TFT(142) and with which an impurity element used to give an n-type is doped, 
constitute a holding capacitance(1 43). Consequently, the structure of every TFT constituting every circuit is 
optimized according to specifications required by the pixel part and the drive .circuit and the operating 
performance and the reliability can be enhanced. 
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fsn wsji g> oisi gaga 



« ef«2, ego s|g£J 7 , s0( | ^ 2} asofl UH*1S! TFT SSjW£S« ?J|pi « II 

S« ml 30I Tfloil a=l s^Vilfie fa few nxiy tftej lod m« a sera out 
loo s§9 iiSi f *E3r«oiS3i t? aw situ sua * sao. 

ass 

g-g Shi;". TflOlS 3^. OIOI73 *SA1, 

S. IS 5 ^AI^EHOil [DC Ste* ffi ?£7I SIS2J 

E 2a LH73 2c= *(I2LS§<HIAI 2 SIS2I BSE. 
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£ 3d LH73 3c= 7»£Sg0flA| a±i£ S 7M7I aS2J £}=£. 

£ 4= 7J5SS0BAI SI 7§?l aS2| E»S£. 

£ 5a LH73 5c= *02S§OU1 a±* 5? =?^\ SIS2J sg£. 

E 6a LH73 6c= a±*? 3! ^§71 SIS2J 3SE. 

£ 7a S 7b= HliSgOM SB ^531 3S2J B3E. 

E 8a LHA1 8c= *8£gg<HiA1 a±¥ 5! ?S7I SIS2J 9SE. 

£ 9= H1233CH1AI a±i? S ^§71 aS2J 93 £• 

E 10a LHAI 10c= TiiSSOilAI S ?S7I aS2| SSE. 

E 11a SJ 11b= JiiSSOiM a±¥ 3! a£2j 39£- 

£ 12= H2320IAI a±* 3! as°l 93£. 

£ 13a LHAI 13c= H2S3MAI a±¥ 35 SIS2J B3£- 

£ 14a LHXI 14c= JJ2SSWIAI 3! SIS2J SS£. 

£ 15= H2SSWAI 31 *S?I SSSJ B9E. 

£ 16a LHX1 16c= §§1 erESflge) J9I2S§# EAItJ 93E. 

E 17a LHXI 1?c= Jfl2g§0|)AI SHbi? 3) ?S7I SI £21 SHE. 

£ 18a LHX1 18c= JBSggOilAI a±* 3! aS2J 9SE. 

£ 19c= 12SSMAJ £F±^ 3J ?S7I SS2J B3£. 

E 20g °J!EI« DHSSji □ ±131 01 §*|2| BSE. 

E 2IS OHMSj^ CliiaOl 3*|2| AWE. 

E 22= a±¥2| 13E. 

E 23a LHX1 E 231= ©*|2J MS EAItt £3. 

E 24a LHXI E 24d= S*I2J W§ £AI# £3. 

* ES2J ?Q ^SM CHtt ^S2I S3 * 

132. 134, 135 : ±± BHS 

133, 136 : EM2J HHS 

137 : ase* 

138 : 7312 #21^3^ 

« bjcn=» B^o^ eaHMAHmim TFTSf tns SI SI ^HltL' B!Efil 3! Oil 73i2B*= SIS 

w sells 4IS esWl^ijsai usa *s» ^&<^i°r£nm 

«oidis vmtm TFTB 5EtJtlS SS|tlS§ ^1^ B!£fll ^dS|£S 

«fl*i= Ss5 «istI «*iaB bs7l SIS^ 2J-2J0I CMOS S£M 7Stf, A£M OlAliEl SIS, cfl 

g M SS= £EB3 SS«)0| #M*I yOHDtttDS 230ID. ttS ^§71 SIS 21 HlIHSJSOflAI = . 5 
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4) 

• • • * 

° 3gg°r0| 2!7hE|7l [IBSM TFT= 232/01 °«7ei01E £21101 3D§£IXI SfXI 7W0* 
Co. 3f? 7S THIAIEII JH<5SCT W8A1, 2 3H&1 127* StCKTFT7f = 

£EHM St tffl ±M= EM2J 3PSt). 

HSU. 2231*= §S§ £EI= TFTOilAI SHDIS I! £ 211 S»7r SlSJCf. IC ^ Al§g = WOS § 

6 22a oipixidi, ems e«2J s?ooo site yggi jheiow oieis? ntm &am= 2 

55 S2JD. 

LOO(lightly doped drain) 72= 25 SffCT *f4= TFT 72SA4 ITE)*! SiQ. 0l£1t> 72= fflg 

««g2?^ i£ioi uses ess 22 s?s Eaej g^ ahdim sise2| g^i gs?i *«&a. 
7a se g^s gasi ldo geroiem tto. 

j| 72SAI *T ?1aCH ?3M S|SH S 73SH &Wh= 72SAIE ^373 2iQ. Oia 

§xili=ai s2r^oia <wii is, *?*3 seht, swmi omzm a epui aphdi, iedms? aau 

g POUgi^e, 523-526, 1937011= £EI = £S¥E1 «£S 4*01 £lo« SSS BOLD =?^m 7HAISH1 2i 

IoiToi ?2= m 721 3= TFTsa m& fes asiss Bissfe 201 s=aaa. 

ZlSiU Si^SJ £12 TFT2| £73 ^SUh AI5.E «X|±E1 S HIIH£|32h 7S7I £l£2| TFT2| 
flSs MS Wtf SWW SOT Is §9, 3 2. W\0\± aSfCrttia TFTMAI OTSTJS ir2 TFT 
LH TflOlM HHdOB 2!7£|XIS- 7SSS2I TFT= 2? dHDIDI± 3ST2J °!7KW 2ftl 2g?!£g 7gSXI » 
=Ch QSHDI SA>2| SS,^E= #»2| l/100Sa*f! ^E SiCl. 

GOLD 75= S SSaS) «SH »7TOr=OI g £2W 2i2DI A^ □£1SWHf W4*2| LOO 72SQ 9. 
1^ TSo 72= 22 39ier*r=a S fi31^P^ SJ^U, ?HE|Ot ifSOfl 7I2!^ »8t= *IS*r 

OIEI^ OISS. ^EIS DHMei^S 3IS 0^13101 ^4^21 25}tlSl 3?= &EJJ SSOfl 

£E TFT1 7#tf= 201 *hAl aH,^*hXl StfJ. 

ast» sail an us pi fisBAi, s ©321 7ss 6^1 ss«oi a«a up aei. jgl »«f 




SSSIE^ HHXIEJH, ^71 7§SIS2| nXiy TFT2| LDO geiS 7SSS2|nffla TFJ2J 71 

oil all salrE* fflaaoi. nsi ^oish= s£i a2= ^71 ^2^21 nsey tft°i ldd s^m 
atia aaa ss ^c.s ^ qigas°i niay tftsj ldd s^oo 2t© 21 ssas -tta-. 

a a^g2| t£ Lm 7«S 4^1 SS#OS JJSS LOO S^, ^71 ©S#2F £91 715 AHDIM ^ 

IFfg 3Et»H? S?2^T a 7S7I flSi life S»M SiCHAt, ^71 a2¥2| ^71 n*8g 

TFT2) ~ " "* J -" " 

7! 




2fiC°fe feES ^71 7SSS2I nliy TFT2| LDD S^WI StJS 21 §322 tiCr. 
a £E Ll# £71 S£#Oi »SS LDO S^, £71 #2 #21- £71 715 AHDIM £ 

is ibis saW, a £7i foil §s€2>£7i 7is ahdiwi s»a nom a^i stjsfe n«y 

TFT« 5tiSH= SfiVT a £71 thi¥°J ^gOII gtlS 7g7| SjSS 2tfSfe SJEM £»C« S1CHA1, 
£71 TFT2I Itlm g«S £71 »2f 21 780IM SS8(£i BHflEIH, £ 

aSSI £71 nilS TH2| LDO S^2| SJCME g« «g a 2«= £71 ^gSS2| nli^ TFT2J 7D0IE 
afm iSsiEf W«Q3. nil VOlfife 1^1 32= £71 &i^2| nJJg TFT2I LOO gejOil 5E^ 
I ^MQ feft ES £7 7=1 S2J nWa iff T2| tm g^Oil S$m 21 t!CK rfSl ^ 

«*r=M£li £71 W2%9 l4r TFd LDD gejOfl 5t^ 208 LdloH 2LH 01 £ LH73 10UH 
Ol^ej HI £71 7ltlS2| nJSy TFT2I LDD g^ a £71 7gSIS2| nifl^ FT2| »2 LDO S^Ofl 
S4KIS 201 b^2!SK>. 

e erssj SE □# 7SS £71 §£sO0 JflSa LDO g^, £71 £71 715 AHDIM € 

AS ! Ibis ggev, 1- £7l foif IS^lT £71 7IS AHDIM TflOlM 2 =# 5^h= n«y 

TFT1 £Sir^ iS^tTa £71 ?SM 7S7I alSl StfSfe BJEffl £«M SiCHAI, 

£71 SK2S2T Strike I TFT2I LOO g«#£7l Shk72| TilOlM a^2> SSSIE^ HH«EIH, £71 7 
Safa £71 rflia TFT2I LOO ge?S £71 7SSIS2I nfll^ TFT2J 7110IM S^IU 
«H»a2, f«l ^H*r= 1*1 S2¥ £7fa2S?2| ntH^ TFT2I LDD gSSM SftrS 2SQ feS £ 
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£S £71 ?§asa nay TFT2J LDD 23 OH 21 ^S£S tO. 

IS S*l ll roS • M I 10m 015^ ¥fef Wl ?S«Sa nay TFT2J LOO g^Ofl 5«iSI= 2101 Ut 
&*!SO. 

nsni » e}«2J -75 OH A), 7a § ?HSBAIE1 = £71 S£§(rt S^B BKa©, £71 » 

la SMI^Pill BBI^ BSM 2iOW. £71 2 £71 *&?\ ASM. §£#. £ 

5 allS iwls ldd at £7i i alia Sti 7 s "akjioo eaa tiiois asa, 2 £7i hois 
Islriaas £7i ?sss°i nay tftsj ldd s II £71 ?§ss2i n«y tftsj thois JR»s 

5« g£S £7| qifggSI nay TFT2J LDD S3011 S&S 311 ^92S *0. 

SI a*W«3i 3s akdim gas t?ois saa. a *7i thoim isaaa* £7i m m\ 

M «3« 7?OI* Sifi nflli TFTg ««8fe EPOB SW*KM. £71 a±*2| £71 nay 

assies! Siu ffl ub a^sKMEsi*^»8 ^ Agassi nay tftsj jjoim a 

2hcT SsasB s5i ?sasa nay tr°i led 321011 sts 211 ^sss to. 

fl^ni*^ eieiM °™ «T al^ 2 ^7 7§?l SIS Oil. ^1 S«#0fl WSS L0D 

2LDD las ad^a w^aWaTs^isI wnmu. %?\ ^sassj nay tftsj ldd 

^r»±ia nai tft^ ldd aaol ktM 2taB ke»£i if^r J 

S| nay TFTsi Tii S law ill 2« uii"Si oft iobhcii&I sss ?sassj 
n lii4 mil iSo ga a^ &?\ Swea nay tftsi »2 led sew aetie 201 hh.^so. 

M a«a loilw=i 5&H= nal TFTM S«*Ts e7fle 2^HS, ^71 S^2I »7I nay 

^ S #7Tf2^2| S naa TFTS I LDD SaM iWSH& SafcEi 6^71 ?§SISa nay TFT21 
LDD"saOfl 21 1 tO. 

ui*8 1 2 1 oitf low Disia sss ^71 ^sassj nay tft^ loo aaw 5t® 2is 

iB» A^BJwi «& ! aaa7a £7i iaai £7i 7»z«m atia stwiass ««a 
am i§°i to. 

B »S2J ^AIOSM £ 1§ AmSKM 7l&tO. S IS a^^SJ TR2| S3 75 a Saw 7I5KH s 
£S ! 7S7I aSM SAItt 2J0O. 

^lI^^nn<=' woiois °in SEI7I=> ^S7R. MSI-^ei 7|& g2J §9 7IB0I2ICH1AL SaaOJ 

5 s ^#lo=iwxuw« '»* niTTw moa ™Ias= 5s SWi sei7iee sjesfe 2101 un,^ 
cp *q wh3«q Vai tfto«* j^sIhIaieuw). ?sasa n-ay tfkhd 2 

p-§y TFT( U2)fe 715(101) £011 ssao. 

7J0IE ^^(102 LH7CI 105)= U^DIfc(AI), EIEIfe(TI). a©g(T»), 3S(Cr). SSI^Oto), SiH 

Si'aa aoi o £ os 111 £s "a^lo. £2 oa □ ^1 3 oi 2173 awa. n aasa w 
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30 LH73 75na2S SfiSD 
21 ««S^(i09). iiS^(IIO) S Ea°l 33(1 11)g ?§7I SIS2I p-gg TFT(140)2| gg#Ofl 

*ssq. tea ««s^(ii2). i^s25(H5), eeis! g o,(ii6) a ldo gaum, if4)s Z-m 
Tn(ui)°i^m^m g«§a. n-*»i ^ois^ g£i a±= on lcd ge<(ii3, mm 5 x io" lh 

XI 5 x 10" cn " 5E£ Stfe'Q. n£l ¥01 Sl^ g£g 8±£AI SSS] 7|g gOIOfl §738 SU71 
AfSg 4= SI2D1. 2!(P) dli(As)^ AH1 4= SQ. 71101 M 1331 AlgSIOI 7(1 01 ^ w = 
(103)1 SSA|?|7| **8 LDb g2|(H3. 114)01 60L0 ^ 

aH 225(117. 122). ±± ?2 Effl2! gem 20, 121, 125), a LOO gS!(U8a. 118b. 119a, J19b. 
123a. 123b. 124a. 124b)£ a±« LH2| n-Slg tFT(142)£| g*ISQ. Oil LDD g2?oil ngg 

^CBSfe g£g S.±2J £E£ 5 x 10" LH73 5 x IO'cb'sj «*|g 4: 2"°Li ^?S7I SI 321 n MH TFT 
21 LOO SSJ(I13. 114)21 g£g SE2| 1/2 1 \m 1/50S ikg VStH? 2ot'l«BSlO. 

?S7I SISOfl nSHy TFT2J LDD g2|£ EM 2! 2*121 2S7IIS 33AI3I. *»• 3H2I01 ?g}Ofl 7l°!tl- s> 

Sfisrsi xmg ^xisfe ?a eisjg 9m gtisa. nans rmm sense g^g s^sj g«B 

1154* i°2 g£|g 5 llAi'fcK " D ' ^ ****** TFTSJ LtDS2! = *~ 

^.f^l SSCHIA) ntjy TFT2J Til 01 M 3^1 SSSfe LCD ge}2| ^01(0181 Lov 33013- £h 'ov'S § 
§1 SlOltn^ 3 LH73 BAmSJ gg gOlM CDSfl 0.5 LHXI 3.0km. &$*2i2M£) 0 LH73 1 5«»S * 

so- J3^dL ap?MM maoRsreg naj " y tftsj thoim s^slffe LOO g§sj IokoiS 

Lot 22101 El- off 2 = 551 2J0IWS 0.5 LH7J 3.5^ 1.5 LH7Q 2.1«S 4= 



as m gg*i as * suns gi szf sae«ilo)§ ilspi an Hair™ so" jSt If f 
39f(i30)s §a^Ei52f, oiaa- gei23. ii^«a^suiti mmsi s«« 

Q^OI All §ZTl!Se|0| =jjo^ 500 LH7q 1500nmg 4= SQ. U ' e ^ 

'34. 135) a EM2J HH£!(133, 135)01 ««SO. EA^HOI M fflflS ! TfSS' 150ml *«Q 

aS^f (passivation f 1 1 in) (137)= gSI-^SISS}-, Af^f 4'E|5Si- 5s Haw 4jas2h©5'=»W Ti IHJI 
500m. g^S 50 LH73 200nm^ ^DOS g«SD. W ! s2ga5K1M)l Traq ^1000^ silS 

S' Q ?, 2 J^LI 2 ^ ^omiE, gaoraiE. obi? ieioibiE 'Me. esiaaril saf 1 

us ei§ ifsnonA). ^sfg(ShcT) a od a ^(M)o , iDTg§g eS r^VSsScnBffl 
^g a?® esag(i45)g |§ xiiAiffospf sss3 s 

^01- e gg£ ai¥2f ^=71 £|S7F gas Sfe gMM [0£f 2>2J-SJ a?i 3^*1- 

I^AIOJ 1] 

sfflj&ff&it ^ffttmaf!*' *** 2 0121 ^ ^ 

OOOIM ?U0| M §3^. qj bh £J0 goj £ 2e) 

E 2a0fJA|, 715(201)22X1 ifg£l °EJ7ie =g *|g 7ISOI AF§EJ2Q. fe'EISSj-, §S1 
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* • a « 

gE|=2t SS S» tf» ^£|=^3> 1>S *«5}§ TFT7> ««a 715(201)2) IS gOJ t*S1T 4= SID 
(EAISS). 

ninie *i=»f?n? i uxi pnais. Tn Tl I 5 *B0I 0® zi± S SHJ£! M§0flA1 fl^a 341 Ah 
xSwonHf ™ »s ana fi«w" 3 m^TSKDl ttgaa. EflOIIH^SI n 

V!hS*W3iJ8^»W SVftSKMSM AS SSI I 

■Mime aqas ^aj«0I m& 4!£|5 ^S 1S^EJ52! MIS 10 LHAI 200ran, H|g^MI£ JjM LH A| 

51u !i 2 NzOoo sitr 125 lhai its™ sto <*« «aaa»2i sin© lass - vkm. * 
3« 4= so. eroi, i9i a^i mti. mm gget m*raoii §»*i» $±m\m *w 

4E SID. 

si» ratals *& asets diss easafe «s*is 201 towi jasw. 01 ai _9 
x^n^roiR)- /If In Is 38 sfeilrsltoasA * sid. ass gas 

sf=g I Saoi. SS S3»7h 600 LHAI 650X SEMAI S ISlKjUtf WW ^ 

* SJD. 

gss ^a=e«209)0flAi. maa* mom m^zs. nsaa tftti «ass> 2201 chsf 1 x 10* in* 

5 x 10™ 21 MS(B)0l 37W 4* SID. SS(B)« S7W7I 9I*W 01 S £301 ««■ * 2J£0t. 3S 

Slid i 4ias§wa» iaim g7m <=e siD. 

(iHOIAI 5f a rrSeiSI E 2b) 

i-l=>iw n«ta tft°i ^a. S« S£ soi seoSAI 7IS8IS g^M 2201 tJSSD. 0I§ °t$BAl. 

S3 tpSSn e^i TwSuTH 218)01 iA easvn sssd. oiss s-s(ph,)i aw 
*k oisss(ois?aE Atis 4= sisw sjta ««ac«. ois 2^ ?J(P)2J se= 1 « 10* uw 5 

x Hfc-S SSSD. B S«IAMA1. S2!(214 LHAI 218XHJ £4*3= g = S 3 

±Si (n*)SAi I7iaSiD. 

(XHy MS 0^3 S«, n-S^ ^«:E 2c) 

n«§ "Cfltfe g^l Si= OIS ESWI a«l ^HIOIAI SW ilOIAI Sf S21 3 S3 

aei=BHH «7ei2jD. oia aui era «sa g^g 321(223 lhai 230) lhsj sj(p) se= 1 x 10 

|%0ilfe S^g sSsi ^ES <n-)S I7iaSJD. 
(n-SS»2J §2: E 3a) 

ac „ j,aa njiiH TFTSI LDD S2!S ^BIOIAI H}# g*f 0ISESW1 2|S0 °AISCT SgSD. 01 g 
SS« DWAI SES» S«BD. S«S 23(233. 234)2J E!(P) feE= I x 10 LHAI 5 

a |«(233. feS affly fei s^s a^si ^e= (n-)s s^iasiD. 

(P+32ISS: E 3b) 

ni o,o,rmi4 «o/ R ^ i*c:j=. i 5 x 10* LHAI 3 x Itf cn^OIQ. B 2«IA|(HIA|, g^l 23(239, 240)0fl 
0 e £i sa^oi (U)SAl 27I4KD. 2J(P)0I S^a 22S E 2b LHAI E 

^EllS^A^IA^^tk mi tlS W *«aW. 01 SSMAI S9SO 1.5 LHAI 3 
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hhs *:ns ag(B) t® essoi erases* tft mm gtfi a\*m spi 

SD.' 

ggef «g, g &ga. SS:S 3c) 

Ik il ^a aa& as oBTdr SiMWFskaEi aaa 4 21b. aaoi. 51 = ra & 100 

'400r*5:S gSU 4= SID. 

I4f^ia-Q 01 ass IS as a*s 44w aw aaan/4 a as sas hai? = as 

«^ M(n® ^£1 ilfi 4=50101, «WSi= 017IA1 4^8 S aa&39* 3»aM 

(•avspr as, £± a ssa hhsss, a 2^ aa a a±S3aa; £ 0 

M ucaotmMiMi 247)01 SSSQ. taW EAiaXI Sia£D. 01 JOOraSJ Tiff, 300m 

Q. 

als^m nna Mfti^ol &D 01 atHWAi SSa 13a* 4* a U8 TFT nam THdSKrHja 
? Sn'iSiw SSP-^S * a^a seFoT^^rAfsi 08 SAm s^f §ch§ 4= act;. 01 

ol^eF'iSSD, ^lal 2 aSaot? aSSSk ofS,^W^iaf i i e ?Sl a M 
pT?f,ft fi ISS "a^lM'ss saoTaafe Ieioioie* Atsan 3oo-cmai pra*jo aa 

iiri ^jS^s Aie S^r53i a^Iwo aks4(25q)s as o^aaoi 

8*JLS8*&» « saa ^ 01 raAiaWrawaa ^al(ii§^ as a^aeaoi aa 
i aa«pT mf* ^aaoi 21*1 100™ a«sa. 

m p-afMR ■ wish ws» Awa^ia «e- 

I TFT 270 6j El2T & WliwifeS r»0ia 4=£ 2H. a*S| HOIM 23 

laAIW 2] 

^Aioaiip- as a 01 sew hh*i& ?a?i asa tft^ wahh fli5Si= 

E 5a lHxT7bg"AH3KJl ^AJOO 20HA1 71^*0- 

373. tfAinia %*t*J a*isa. wis 3=o° 2 304). aoia *i3(SAiaao) aaad(306), 
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2! ?2(307, 308)S TflOlM §33, S! 13=3(309)01 715(301) gOfl £«SCh 

5£f£ia=3 ^2 S» 13=3! 5£ttl= 31 ±H10|Ai32 !§! l£l=3(309) 9101 SSSQ. 

cmoi. 32 ±101*1301 n m «!§sd. oi sis ahoiart a isi £'a=3! Mmti 

ID Ely 01 LIS STOMA! l?fl 4=tS£IEl AI3! 5H&hX ?flfl= 150nm£3 M73±M 0J± 

3(310. 320)= gX|2J IBEty 7I1S «g£ID1. 31 ±mO\M(2\4. 316, 318. 320) 3! 32 ±511 01 Al 
(315, 317, 319, 321)S S£+g3©S jg|2 ±5fl0|A13! 0HS&13 U*| g»4i±Af^3 3911 ±H0|A13£ 
I (HlgS 101 TFT3 13101 SSS 23 UIOB S(P)0I £83 !£1 23 (n+)(322 LH73 

326)2 £ 5bOD SMti U121 12 0I2ESCHI °JSB 1«5Q. 0I7IA1 1£! 233 £E= 5 x 10* cn" 
*£ 1SSQ. 

32 ±M0IAI= E 5b3 ^-EH°4 7I5O0 3§fl= S5§3! MSoKH Oil XI £S«S^E1 (HISEICH 32 
±llOIAl(327 LH73 330)= E 500 EAft.' E22S 

3^0fl aiXI±M Ol±3(310 LH73 313)1 371*112 OI2ES0D 3*11 3(P)S M£e 23 (n- 

)(331 IHXI 338)1 *J«*H3. 017IA1 0h£3SAJ ^IShS 32 ±H0IA|(327 IHAI 330), S! 01 S301IA1 

g£§ S33 se= oiii 13 2 x io'W fess isaa. 

01O1A1 aXI^M 0f±3(339, 340)- nfflg TFT2J ?§7I S|S2| LOO S3! lgSI-71 *t*BAI SSHDI, 
g£! S3 (n-)(341, 342)= OI2E10D 2|*| 3(P)1 ¥7htf£S*l ««SD. 01 S3 01 g£l Si 

21 &E= Ml IS 6 x 10"cflf'£ gSSCKE 6b). 

?§7I SIS2I P»y TFT2I ±± S3 S EMS! 22)01 pi! ¥0181- g£! S±l ¥7181= 512 
E 3b21 SAPzi" >>*fgja. 37a, ABS2 M?3±M 01±3(343)= 32 ±D0IAi3(327) 2WI 1 

SSIB, 31 a 7312 ±B|0|A13fHI O0§*jEI! <£«KI£S4I| 3 £2 31 ±SB0IA13(347) 3! 812 ±5BO|A| 
3(346)01 SaSD. nflia TFTOI *1E|= 232 0173 ±M 0^3(344, 345)1 BCH SSSQ. 0101 
M g£! S3 (p*)(348, 349)2 PSSKBA)! AH5 OI2ES0H 2|S| ««SQ, Oil S32J fiS 

(B) SE= 1 x \(f'a*~'g. S§ga o»(P)OI 5 x 10*cm" SES 2301 S£S S3 (P*)(348, 

349)21 E'^SOfl SSS73E1E, 01 SSOflAl §7© SS(B) SE1 £!2| 2HHS S§|>£SA>1 pg ESS 

01 ^aaoi tft ^goi stm er?a s^=cke 6c). 

«SI- ^AlW 121- SAh*17fl S3: §33(350)2 E 7&O0 EA1# UW gO| t!«affl, S 

ir OiyHOll 2|*| 4=Q3D. SSI *0fl. 133(351)01 SgEIDl, 3 

aS§33t350)l §>= 2s 31 §331 SStH^. UHd(352, 354, 355) a E 

MS BH«(353. 356)01 SSE1CB. S£3(357) 31 32 #^ 133(358)2 Sj#0fl 2|*|| ««£|3. SiS 
3(359, 381)01 SISSD. 

=?m?\ msm pay tft(3t?)2| sgsg.ay s«s3(360), i±s3(36i) 3! eois S3(362)i s 

«KHD. nay TFT(37B)= ay^«S3(363), Lov S3(363a, 365a), Loff S3(364b, 364b), 4=±S3 
(366) 3' E583 S3 (367)1 EtittQ. tli¥ nay TFT(379)= ay«S S3 (368. 373). Lov S3 
(369*, 374a, 375a) SJ Loff S3 (369b, 370b, 374b, 375b)! 5*J*)0. 733 7HI!AJE1(380)= 7B0IM 
gAIOfl «SEl= glfHH (5(306). 7H0IM l?J32f SSftJ- IS! §33. nS! ¥0)^ 

= 1^1 Si7F S^EICH °J2 nt/y TFT(379)2| ±± ^2 EM3 S3(376)0fl S^EI = QSaa 
(382)1 StltJCK 

t^AJCffl 3] 

S^T. %' S1S2I TFT13 ^53 Oil, E 8a LH73 E 9! MmM 2 gAIOSOUAl ?llt^ 

Q. E 5c2| S-EH3 7152 lAJOB 20fl CCJ-E1 ««SD. 

S=! S3(n-)(401 LHAI 408)2 31 ±1|0|A13! ^aSKfl SIX) 3 !§1 ^El=3011 0I2E1»S 3 
(P)l ¥71-8101 £SS Q. 01! S3CHI CH€> 3(P) SE= 6 x l(fai"s ggaQ, CW^AJ 32 iffllOl 
A132 Obb3SAI 7I^SHfl, 31 ±Sfl0|AI33& S§EI= S30fl 3JP)OI S7KEI73 SfSD. 0I2ESOI 

OIOIAI PS! ^CflSfe 1^1 Si! 87151= S§0I ^§71 SIS3 32 S3 a pay TFT2| EES 3 
S3 Oil 4«SQ, 3S2 M?:iiM3(409)= 32 ±58013(327) ^Ofl ^gSIDI. 31 ±51101 Af 3(4 13) a 
32 J^OlM^mg ^0JS«E1! 4*Jp°S.>H 31 3' 32 ±H0IA13OII AB171) ««SQ. nay TFT 
71 SgQ= S32 M73±E Dl±3(410. 411)011 3 SB g«JD. OlOiAj g^l S3(P+)(414, 415)= □ 

aSKBiH»)l AJ-m§t OI2ES0H 3*1 SgSW. 01! S3 MAI H1(B) ^E= 2.5 x ICfWs 1SS 
D(E 8b). 

3^ fe'AIOll 22f SAmiTfl SS10I 4=«a01 M4133(416)0| E 8c0fl EAIt^ UH» 101 SSEI3 1 
S3- S§2 i CHyDOfl 3*11 ^tSSD. Q^OI SSI 4=tiy *IH. 15 133(417)2 E 9 

OH EAI5J- am 101 SSEI3. 01212 aS3(416)l ?f= 2g ^2011 2J$> 31 15133! S&tiO. 
±± HH^(418, 420, 421) S EES03 HHiS(419. 422)01 S«£12, MS3(423) a 32 15 133(424) 

2 31£S S«513, aiS^(425, 447)01 HH*IS6. 

C03A1 ^§71 SIS3 pay TFT(443)2 ay S«S3(426), ±±S3(427) a EMS S3(428)l 5« 
€JO. nay TFT (444)= ay««23(429). Lov S3 (430a, 431a), Loff S3 (430b, 431b). ±± S3 
(432) a EM3 23(433)1 StftHIl. 5l±¥ nay TFT(445)= ay^S 23(434, 439). Lov S3 
(435a. 435a, 440b. 44S) a Loff 2 3 (435b. 436b, 440b, 441b)! Stit.H3. 73S ?H5BA|E1(446)= 711 
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• • • » 

0|E 2=2} MAI Oil ggWH{<(446), TflOlM §3321- SStt igi 5&S^ 133, ' 5! nSf 

"SS MB SJ^h 1*301 Si! nJia TFT(445)S| ±± £283 23(442)08 2^1= SJEH 
#(448)00 3SB 

iiAiog 4] 

2 :?g;?| SISHJ TFT3 Qg ^±3 Ml £ 10a LHXI £ 111 AfgSIO) g gAIOflOBAl 
7I1SJD. £ 5c°l S€H3 7152 lAIOf 2M OB ««SQ. 1£1 S5|(n-)(H)1 LHX| 508)2 gl ± 

ioiXi4i ahdim 2 «ra isi lasanHi ois£i£s ej(p)i *?fcia mho. on 325011 

£»«!• 3<P) S£= 1 x lo'cnfs flSSD. 

□goa a-±* nxaa tftsj Loog2oi isaa. aae stsoPi ok±3= n sjsii 2bh± 
m°khi site ««so. 01 o>±3= saoj is ssaxi^esn «gsm OlSmSfigB S3 i ii- 
ou 2,* h HHaOfl 2|*| ««SQ. DI7IAI T80IS S3(202 LHXI 20»)£ 3S0f±3£Al TlfeSKJI. Xlti 
S3 Oh±3(509 UW 512)= S3 LHOB 3EIH 3911 ±fiOO|AI3 #2| §9? £0| ttlSQ. MOI 

A1 nSl ^CRSI— 1£1 S±= ±101 Ai 31 JHJ8SI0I ±B0IA1 S3 133 I*! £1530)1 0I2£S£ 
3 WfBD. OlSf SOI S«S g^S 23 (n-)(513 LHXI 516)21 2! (P) fe£= 5 x 10*cm"*S gSSP- 
(£ 10b). 

m MS§ 0l±3#s HTItr £<HJ ?gTI SIS p^BS TFT3 ±±23 a £282] 231 SS 
01 A8S2 2BXI±g Dh±3(517)£ SI1 ±10|AI3(314) 208 3* SS£II2. ABS2 M\ ± 

B80IAI 3(520)2 XIII ±SBOIAI30B 083*131 4>«ttS3M| ttl&Q. nJBg TFTOI «ga= 331 a 

xi±s D^3(5ie, 5i9)s s&a. oioiai ciagKut )i a«# oisesos 3*8Ai asi 23 

(p+)(521, 522)01 *«SO. 01 233 S1(B) feE^ 5 x If/Ws f 3&CKS 10c). 

1AI08 2£f SAISI78 4^E|I>. Si 21 3 3(523)01 £ UaOB £A|*> BW SOI ««Eia. 
S«a 522 lr CHygOfl 35B ±t8£!a. Q^OL 4=±a 5S1 *«6f ^08, §3^(531 £ 

D. DHfAJ i^HHd(525< 527, 528) a £M2! BHd(526, 529)7^ ^SEIU, ££^(530) a «2 
232«531)S 5|§£S SSaCM. »ia^(532, 536)OI UH*ISIQ. 

OHW, ?S?I SS°I p«y TFT(554)e M^SS 23(533), ±±83(534) S £282! 23(535)1 5 
tfeJO. nSBa TFT(555)= XBg ^333(535), Lov 23(537a, 538a), Loff 23 (537b, 538b), ±±2 
2(539) S £282! 23(540)g SitCK Sh^i? nXB^ TFT(556)2 ti^SS 23(541, 548), Lov 23 
(542. 543, 549, 550) a Loff 22(544, 545. 551. 552)1 SSfttO. W7IAI Lov 232 n-2| g^g 
fe£S SaaCB, Loff£ n12J 1^1 feES SSSD, SIS' 9HI8AIH(557)^ TflOlM 2^2f §A|0B « 

sa= g^HHa(306), «oim se?32f ggy ess st»e §33, a nse ^ots^ isi s± 

If-^KIOI 2i2 nt8y TR(559)2| 52 £283 22(553)08 S^B£ 5?£ffl#(559)00 SIM «4 
I^AIW 5] 

Sl±¥ 3 aS2J TFT2J Qg ^22| 0111 S 121 AI-S8H3I S ^A|0808AJ ?\M!Q. £ 5n2| 

^EHDCTSI S§2 SAISITB ^SSD. OIOIAI J3I2 ±101 A) 3(327 LH73 330)01 MTiSUl aX|±M 01± 
3(501 PI JB1 ±I80IAI(314) 9108 ttggQ. nXB^ TFOf 222 2873±S Dh±3(602, 603) 

£S B« S 3:3 □•. AHS2 ±I80IAI(6W)fe «1 ±H0|A| 3(31 4)08 08§*IEIEI1 ^tf«»S«| «SS 
D. OIOIAI g£§ 23(P*)(605, 606)2 PSSKBA)! AlgS OI2£308 2IS8 SSSQ. 

£ 8b" El $^3= *I2I71 ^AI08 221 33Sia08 [OB 4=SH 08. £ TbCHI 7I1S ^±3 3EIS DHM&I 
± 71501 SSI 4= SO. 

I^AIOJ 6] 

S ^?S7l SIS3 TFT2J QE ?22| 081 £ 13a LH73 £ 151 AFgtKfl g gAIOIIWAI 
7llUa. ^AIOII 108 WSi £ 13aOH £A|^ ti\3i §01. 70OIM 23(702 LHXI 704). 780IM HH6! 

(£AJSg), 2# ^?£3¥E1 SSS! 7BOIE1 133(706, 707). 9 1§1 ^EI53(708)0| SSSD. 

OIOIAI ±H80|AI3(705)OI £ 13b08 £AI?^ tiM 1T2 1S1 ^£1^3(708) S08 S«aOJ. Wg MS§ 
01±3(709 LH73 712)^ &AI08208AI ±SS 22h SAISWI S2| OI3irlW8 361 28XI±S08 3*B SS 
SO. S^l 23(n-)(713 LHTq 717)2 fliySS© 0h±31 A|g*h01 OI2£S00 3*B TFT2J fflg S 
S23§ ?32iy 1S§ 4*3=08 3(P)1 ^715 H)1 SSSQ. 01 233 l&l S±3 fe£^ 00 M a 
3 1 x 10 f7 cm"g ± 2iQ. 

cieoa, 2bxi±s of±3(7i8, 7i9)^ £ i3dn £Ait> uw soi wyasg oi±37i swaTfl s«a 

2, ^§71 as nfflg TFT2I LOO 23§ 1^1 23 (n-)(720, 721)01 S«SD. 01 2208AI S^l 

S±3 *£1 1^1 22(n-)3 2 LHTq 10HHS 1SSIS 20i HUf^SKfl Oil 13 3 x lO'Wg 4= 
SIQ. 

0I3*ES^E1 ilWl 3S8 ««S 2HA1±M3(722 LHTq 725)g Af§*10l ±H0IA|308 08S«EIM ±* a 
SSS^ ABS2 ±180IAI3(726 LH73 729)01 SSaa. 3(P)0I 01 ^EHOBAI SThtlll g^l 23 
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(n*)(?30 LH73 734)01 SSSQ. 01 S^Ofl g£g Si2J £E= 0)11 S3 1 x l(fW* a 4= SO. 
aWiEl 0^3(722 LH73 725)1 HI Tit!' §00, iHIOIAl^ *)Ofl iBOWOT) 2W ifjOO JfS a* 

ah n^^nsU sgbn abss as°i ±jhioiaisk738)oi abss an^e o^ai ah^ oo§« 

gig a*i«»osu «S£|Q nWS TFT7J SSS ?J2}g MAliE 0k£3(736, 737)S S=CK g£§ 
x lO*cn* , S g§SQ(£ 14b). 

0I01AI 6JAIWI m SA1*> £ 14c00 EAIt* bh2J ag 32^3^(741)01 §S£I3. k OiyU 

OA g«V»a5f««acr s» S2» sl§*a?aw as ef (742501 s taw eaj» 

hW&oi fiSaS2«?41)g 2#^?££ *«S «11 SZJS35J0 tt««Ch ±±HH 

^(743 745) a j?(7«. W 0| *SHil fiSsF(748)OI SSaD. 01 gEHOIAI 1AI2 

S3 300 LH73 45o3TaI : 3 LH AI 100X V±» gSDIOHAI KW\ 4*SLK 01 CM A! S 

f5*ie sate X02 sassen aw 1* ^ws ««tio. 

gej QHEejiS|(?50)S El= g2| LHOfl HI 2 #2!" §3^(749) 2011 fOJ OHS^g 

73n^ ^ Snf a I tT TaS^H d^S St Si 5° ^4=2J 34:3 2*0101 100 LH A 300nm ^ 

o "Safe m?s aSraoi #*fi wb*. as 44 a»s(iTO) hjoi ^mason sisn 

rri^L ij rig}! tiaoj p tu« TFT(770)^ iBy^S 3^(753), ££325(754) a Ea3 S^(755)g2& 

I 5t(*tn TFT(772)S X8a««S^(761 a 766), Lov 321(762, 763. 768). ££,22) 

I ^3S9?(769)S sltlQ. *!§ 3HfflAIEi(773)S 3 4(752) a §e{ 0Hi= e«±2«751 )0I M2 
42!aS2K)l THAU SOI ggSfe §25011 *!SaQ. 

l^'AIOS 7] 

C 1 IHX1 C RfHI £AI*b TFT21 SSSi ag2 BfSS|2!g J31£§^ Oil fe'AIWI 7011 Al 7|g 

la. 1 "! SboL« sis SBJItiISS llS 111 a|3. mow as»?i*(<| • aoi 

Ami * SiQ. 



nam 3»»s ah^s^ as mss etEJO^g aoi7a oiyu ggoi 4=sn 4= sid. 




s^^s s^s a v A>«2i aiAioi aorasoi biifsisH-i oms mmm aws sick o^oi a 
^•saag ai §g a= ^Ajg^s aus- ^ sto. 

w± mm ^AicH aoi7ai aj§«^ mow cnyss aoi^ss assess %m\o\ *tia 
a. aow ays sag i^ws ^if^ 3ohz, aow <hiu*i as 100 lhai sooiy/cm wm^tmB 

350 LHAI 400»J/c» l )OIQ. 7IS2I S9f JW a^IAHB . £!t^2l SSU!= 80 LHAI 9S> 

ass Bfffiasra jjisfe oe b^s wf §3 M g s ^ f i zp-ms&zw W aj a j 




S32}-( 16tM)S 20 U^T] 20dri*r blW^* l?D^ n^^^ fc |'?!?J^f!Si! J^s^ 

ch^= s*iAt*v iipiBma 5*^q, s^sSI 01 § ^#tJ- ?5E AJ§1 4= SiQ. HISS B.^ 

OH 50nm SWS S«SQ. 

n-sofl arata-tfa &AI01I011<9 US)(Ua OWMOIM 4^^!) 10ppn# 3Et!SF= 4=S^h 

aim ^%a «(iw)S iwl ^hsW hiss ^esi2|(I606)°i 33 ^011 s«ao. 
M(Co). «is(Pt), ^ei(oj) a s(aj)oid. 

e asoi -hs 3D cm °i*b un ^^fe a^sfs^u. ^wa^f^t!*^ etfKS ^aimi 
otd ! uSWloi sa^ifflErsooli«i asa &sx*i &n s«a= wbe Ah§a 4= 2iD. 

!*IEI 
$011 

(sVaiwmai as§"B?Ejnet)oi «sacKE i6t>). 
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n ,Qi ami *ini «>dsj ass Bf£H°|(lB08)° ggSKOPId Ui)i ^3o|— £DHS!£g AfgSKfl 

(iSb)W I 2AJBD. IS. SWISSES 3= 1S1 »fflae«IB09)OI 20)1 * 2D. 
715(1601)01 328 g§§ S»Efll AH6K5 SAIOO 1 LH73 6011 EAI^ EP8S TFpi rSljSB MB g£ 
*} S&OI SOS I M. TFT2I H2£ 18 2*IS2* OlgES UEIS ^ 212, 5 11901 SM 20) 
*i TFT SS^ nt|a TFT2) 2? 150 LHXI 200ot/V • sedOIIl. p»g TFT2I .90 IHX1 120cm /V • secOl 

(4'AIOfl 8] 

SbbiS 3! ^§71 S£21 TFT21 CIS S12B& v gg E 17* U)X) 191 AfgSK* 7|gt>a. |MW1i» 
§li)i 5 18aM EA^ gW 7IS(loT) 9108 7)IO|M 3^(807. 808). ?B0|M UH2 EA|£§). t 

iS3(806) % zi*zm safe hois aaftaw. tw>oi assa gsn s£His«8Q9)(gs 

oio5Ios«Ef ±mmkmm leeoi ssaa. am^s d^h bu lhai 8i?)= 0121 goi ass 
Show bRbio u wn? im aiscT ^bom^bio uw msmb awaa* tfoi ff 

AlSfch 0IS£g(0IS?SE AJgV 4 Stm)M 21SB 4**301. SJ(P) feE5 1 x 1(f U)*l 1 x Ufa." 
gg&Jl OPI3 1 x 10"OICKE 17b). 

(P)SE£ 1.7 x 10" LH73 2.5 x lO'cof'S gS2|H 01713 1.7 x 10"0O(E 17t). 

3££->i sis nlB« TFT51 LDD 23S. tt»^E!Se}-(822)§ 7HXBAI?! OISES011 2JoB SAfSPfl SSSD. 

^i*s^sooS««a °5I*9lois^irsX(8w ull enow era^ am* agi 

&3rewA M(W1. 8K)^*«BC|. OI» SOI «SS S2?(n-)(833. 834)21 2J(P) 

5 x 10" LH73 5 x loVa ^S£IU, n-2J fe£2J 2BH 018 LHAI 10UH DIE^S SSEI01 5 x 
lOVSSSSatE 18a). 

^iftill =lni Viiari ola TFT21 a5 *«IeiS SSWI *I«IAI AlSg aiTa^M Dl^3(836. 

S SiiS: oil m «S«f eIm 3n b4I a^a a?n ssm * sad. M^g 23, 

(839, 840)a □aiKBAm A1g?t OISES08 2J«8 ««Sa. 01 S^OflAI SS(B) 1.5 x 10~ 

LH73 3 x 1d"cft*a-«33a. 

SSita ?Muao« ail "tKiD <S» »«■ sob *b aa>(842)oi satin nus. 
if 8 «*»oieSSr?« S r^is sAi* ai lise'lorldso. oichai uHa(843, 

872)01 HHXISC1. 

SIS2J pljy FT(858)2J tg§2 *1Ka«S S 21(851). ^SS!(852) a Ea2!S^ (853)8^2 

liS IS felof S^SS TFT(870)£7 ^ =38! S^(856)0fl ajE«*(873)0ll 
21 s! SSSD. 

(4'AIOfl 9] 

£AIDfl 1 LH73 80)1 A) 71 s£! Sfi^ S 0|2) 2^3 ¥0C SflS 7S7I IIS21 FTSg 5tJ©1= «9EIM IS) 

I - ST? insbfl 7W~^fl ia^ *«lSa We«Ta¥ 201a. a^oi, hiss gei 
Siitw Io?e sSi dfioT tfd ■ MS fiff * aB. oiatr sis ^si juzswm w°zh 
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§§U 4 2JD. ifflEISS AlgSRr *8£3§S gAIOS 108 [&E| 0\t\ ?I£*!D. 

E 2a°l MO|E 3 =(202 IHX1 204) a §IfUH3(206)£ Ta. Tl. W, Mo, B2H»S Alf SKH 

IS b^S imm nil 4 ab7 a4oi. ton 1 bus astfe ss. oiss »as(Ar) 0121 on 

moim a saw 3a*ia»eK207)= saetsi) Eras nstm An a (tos 3m 
TA stjsroi ioiagg 4tref£SM sss * aa. ohjs. saaassi aassoi Ajgjyui * 

mm I SSI !4£ aO- §SKi»6!E159f(208)S Si EBS1 AH6K3 Ar, Ht. H. S HzOI STO £ 
fflEISOti 2|*8 J92SP-. 

HISS ga=S Si EBSS AtStta ^HEIU ?r±SAI Ar S H*S MgSKfl H2SP. DICFSI HS(B) 
1 dISl £355*08 S?rcr III. 4£l PPa> UOT 4S PPnfil fiH(B)i EBS08 flCW 4 2*201. 
PS&(BA)OI £H&lil Jt+ffl 4= aO. 

ilO|A|HK210 UTO 213)08 ArgEI= ttlNISISBtS Ar Ar21 £h£(Cfe)21 5&7r±S iJt1^SI5(55 
s pous ^fflEISSIOI 4 SID. SS8SSH241)08 ArgS SS^S^, <^a^35^ 

I e aJaffalsf/ Wm^tmi a asen248)s aat!ui» i*>i 4 aa. 

n sssrxl sSi ui ssis m= 201 sih^ioiq. a±£R(250)<w Arias ito. zno, sno, 1 
g snsj ^fflas gjaoe si*i m*rs 4= aa. 

[gAlOfl 10] 

oh E ltd nuEaA 7|»o£«E1 2! E|« OHSeji Q^gaOl 7SS«r= 5SS S J.AIMIWIA1 

SItFa f~s aow sSF«s? Sen" m^oiiow Slf £ ^^^'^ J^fi^L^f 

-l^ly iggxti*iois lift aaJWraW. a cmos as^ «ae, 
mllx^w a ra*«i^Fi««"Ai^ in ^oiai g(£Ajai)g ussj a suss 

Po VsS ^saas At& 4 sfa 0121 aoisra e 1908 eai^ hkf swi «i 

ao'^tf: E 2208 E^ A-A'l BBS *k 4M EAjfc »±*21 E^EOfl CH«JO. 

oMcibi nueax ° EDI ^(201) ^08 S«S Shi^dOOl), ?AK780IS)fi ^§71 S£(10p2) S 

i « ia»os als ?«aS ^AK780IM)a ?S7ISISC1002) a dS ii fl ^S^l 

SiSnraw« aTTaal) a i^BHa(246)s g*« a^doooos a^ao. a^oi. 

FPcTl031)% S^S^ EW(1O34)08 S^SQ. 
EMSi HHd(24?)2f aiS^(250)^ s^oia. 

E ajEIS 1 MSq±5lS PiSeiOl tfAIOI 1 LHAI 6, 8. *S 92| ?i Olh 2121 A>^S78 3 

tj«»oi ai5S 4 aa. 

I^IAIOB 11] 

4 aa Oil 5 081 E 23a LHAI 23f08 EAISiaQ. 

c tuoi© y«=EHOIDI OH3iaS=S«AI a 08SEI §s 2tfS1= SJ8(2001), 010173 

Qi Ajs 73)O1t|S08 4 aD. 

E 25b= U|P£ TWBOin. Ba(2101). PiiaOl S»(2102). g« 3W2103). 
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(2104), sroiei(2io5), oidiai ^d^(2iosy §1 stito. g gs? p^iaoi §«(2io2) a ?m 

d2 SlOittSOil SJSl 4= SO. 

E 23c= SCH EMPI0ICM. B*ll(2201), 01 01 7) S3 (2202), 01 01 A] 4=£!¥(2203). £Sf 
(2204) S U^iaOl §*l(2205)t SftlttO. S %"3£ P4rlW0l 3*1(2302) a 7IP dS »IDI£I£ 
(HI 5jgl * SO. 

E 230= J2§S PisMOIOIDI. B*0(23O1), P±gaO| S£|(2302), 9! & ¥(203) §§ EtitO. 
S IT3S P^SMOI 3*1(2302) a 7|Ef dSfflOl SSI! * SO. 

E 23e= HSZlgOl 7I^S 7HtOHSI(OI&| 7IHDH8EI S)s Alfofe gMOIOIOIDI, S*H(2401)» Pi 
laiOl 3*1(2402). £ID.?I¥(2303), 7I^OH*I1(2404), a Z.*t 4:$l*l(2404) StJtO. 0VD(P*II 
P7I£ P±3). 0) Sft 7|S|)HS|]£AI AfgSfe 01 3*IS gefBS, 7112, 3 2IE1S AlgOl 

4«n 4= sip. & irss p^msiioi 3*1(2402) a ps <ys x-aoiason 3j§B 4= SO. 

E 23ffe P*ll 5>HHIEK)IO| S*H(2501). PiiaQI 3*1(2502). Sme!P(2503), £3 ±£1*1(2504). 
a OIQIXI 4=a*(ES0|| EAI2J§« SVtlQ. B USS P±#aOI 3*1(2502) a 7IP HOI SI 
SOU Sjgg 4= SiP. 

E 24a£ as* ££S!E10IDI. If*J- 3SI AI4£I. PilMOl 3*1(2601). a ±3a(2602)g S*ftO. 

b irs= p±saoi 3« a 7ip a± hchsschi *igi 4= so. e 24b£ sgaiaoioi, 
Bai(27oi), iw us ai^s, p±gaoi 3*1(2702). oi£«2?o2) a ^g!(2704)# svaa. b it 
Piieooi 3*1 a 70 dsaioiasoi sgg 4= so. 

E 24cS E 24a a E 24b2| mi A|4:g a P4:gEilOI 3*1(2601, 2602)21 ?£2| *f (ffll EA| 
^ E30O. 9*J- ©a Al^gj a P±§aOI 3*1(2601, 2702m 1W 33 AI4:g(2801), 0121(2802, 
2306), POI332J DIE1(2803), S 4:MeiEK2807), P4:#a0| 3*1(2808), $13 DIS5(2809), a 
1W ?A1- AI4:g (2810)1 EtitO. «?Af A|4^)(2810)s S*4=2| 3*J- SS*3 72 S P. B 4'AI 

01171 3B2J 0J1 MSJ2U, H3t>- J31*fS K20I Nf §S &g &9 A|gg- 4E SO. P^OI. £3 

Afe mm*. m®?\ism Sf= st. 2§ei£ si-, irs* g e 24coh si^as uEiti! lh 

OH Sjfe^ mi Aligg SSIS 4= SJP. P^OL E 24d^ E 24c2| SS AI4ig(2801)2| ^^08 
1 EAItt aOIQ. B ^AIOIIOSAI, &g AI^g(2801)g ^Af7l(2811), &a(2BI2). S«E PMOI 
(2813, 2814), @» eS^(2815) a 2SS!i(2816)l SkWU. E 24d6fl £A& »SS 
SI OH 01 01 01 ?g£S «f§£IAI Sf^P. 

P^OI, «7| EAIEIS B SSs 0|7| UPtf 21 0I2IM, tnS Alig a OIOIXI tSM ^gU 

SOU SJgSfe 501 ?te&0. SHH1AI S21 Ufil gOI- B »32| S9I^ ^ol <HI1, B © 

as gown aws*i(« ^ss^ 2101 ?isso. p^oi, b ^321 gAhstis saimi 1 lhai 10 
« S2ie zmi 2121 AFgsio) gsi 4= 2iP. 

B tSI, ^4=21 7|feSS?| g^' 7IEKW ^SS BfEfl §»(0!7IAI ^timog^ ^?\mt 

fii^SSa a'SflS 3 ? so. 0 " 03 ^ ^ ^ Wfe 301 § 

S'JIiftVWjiiS^Br ^ s a ^ 5 * l(0, " 5:a 

(57) &¥£>l Mm 

m=?& 1 

^71 S«#0H flISS LD0 S^; 

^71 SSS2f 715 AIOIOH g«a Wig §35f; a 

^71 ^101M 13^21 2?\ ?\B AfOIOi XIOIM ESSfe SJOIE ntia FTg StfSfe 2! 

sa ?isoo tiii? a »±*2i ?eoi ?s?i asi zmx= esa §xkm 

|£*2| £?| n«ia TFT2I LDD S=!2| SjCXE S¥ 3S3S^= fe^l ai^2| TflOlM 3^ 

^■71 q»Sa£2| nSaa TFT2I L0D ge?S ^71 ^SSS2| TFT2J TflQIM g=2j SSSIE^ map 

nSg ¥0I3|£ g^e 4^1 Shfc^2| ni«S TFT2| LD0 g^Oil 5*^ 2>SP ^S feES ^71 

^?§SIS2| nt»a TFT2I LED SS?0fl Et® 21# i§£S *fe &EM §*l. 

2 

^71 ©S#0fl XUSa LDD 2^; 

^■71 §-S#2|- £71 715 AhOIOS TfiOlM 13^; a 
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691 mm §332h 671 7\B AWIOfl gflg Til 01 M S31 SjCHE nJiy TFT1 2*JSfe 25 

aOIAd. 

691 tfcfc*2| 671 n5tjy TFT2I LDD 333 25 CHS SfS 3 2*?= 671 Ste^S 711 01 E 3^2h 

§gsi£§ uh«slih. 

671 ?gilS2J niiy TFT2J LDO 333 301E gs? 3?£ 3 2^= 491 ?1SIS2| ntm TFT3 71101 
M 3321 gtSdhE^ HHXIEI01, 

n^l ^OISIS 691 Sbfc^SJ ntflg TFT2J LOD S30fl 5t,«! 2JSQ SE£ 491 

^?1$£3 n*Hy TFT3 LCD 33 OB 211 ^S£S SIS B1ESI §*l. 

3 



67i mem sass ldd 33; 

671 S6«2> 491 7IS AHDKH1 TflOlM §33: S 

691 mm §3321^ 491 715 AlOltHl gXIS 7)IOIM 331 StlSfe *j01E n»y TFT1 StJSRr 21 
2.3. 71 SOU a 691 £hfcV3 ?§7| S£l MtltVE eiEJU SXI01I 

210) Al. 

691 SWi^ei 691 nXfly TFT2) J3M LOO 33£ 671 iB^3 7D0IM 3321 SilShE^ HHatlH, 

671 »£*2| rttny TFT21 3912 LOO 33£ 691 Sht^°l 711 OIS 3321 SSeE^ BH«£1D|, 

671 ?§£I33 691 n*BS TFT2J LOD 333 2} DIE S?S H 2¥= 671 ?§*I33 nJiy TFT2J 
790IM 332f SSofi^ UHSjEia, 

rfgl ^OlSfe Sis =j±= 691 Si ^21 nlclia TFTSI LDO 330)1 S&fS 2JMQ £g £E5 691 
^?§2lS£l nxHa TFT21 LOD 330)1 5t»S 211 ^§££ iV= §*|. 

4 

&6#, 

671 gtg#OH 391® S LDO 33: 

#71 ^6#21- 691 715 AhOIOfl g*S 7501 E §33: a 

691 TiOlM §3321^ 671 J\B AKIIOfl g»S 7flO|M 331 SSSfe 301E nigy TFT1 5EtfStS 21 
7I5HW tfi^ a 671 3***3 g«§ -?§7I HS1 StiSIS eiESfl 5*1011 SiO) 

Al, 

671 671 r,tm TFTSI LDD 332 671 70O1M 2^21- ggSlE^ HHiiaH, 

671 ?§tlS2| 671 nJfiy TFT2I LDO 33S 691 ?§t|SSl nXliy TFT2J 711 01 M 3^21- SgS(-E§ 
HHaEIU, 

nSI ^OlSfe SJi= 691 nxm TFTSI LDO 330)1 SESffi 21MD feES 691 

ASSISE) nXBy TFTHJ LCD 33011 211 Sl= «»E« S*|. 

aw 5 

giltMHI 2!0)A|. 691 Skt^2| «S THIBAIEl^ 691 §6g0fl S^S 691 S"Ea#2> 691 

7I5AHDI0S gxIS §33, S 691 §3321- 671 7ISZKH SxJQ g§UH£!§ 5tf«|-= 211 ma^S 

sfe e>Eji §*i. 

J312t,KHj S01A), 691 air^2| 7HI«AlEfe 691 S6#M S^g BtEMS, 691 671 

7ISAKMW MK2 133, a 671 1332f 671 7ISZKH1 §gHH3# 5tJ«h= 211 

©Itr eiEiH 

SW 7 

^3SHHI aOiA), 691 Skb^2| 79 § THfiBAIElJr 691 S6§0| S^S &E3cll#, 691 S>EHI#2h 671 
7ISAJOI0B mn*! §33, S 691 §S32F 671 7ISZKHI gXIS SSaH^l 211 USHS 

Sfe eiES S*| , 

€W 8 

WltMB aCHAI. n^l S^l Si£ 691 ntm TFT2J LOD 33011 2! (HI blSH 

2LH 016 LHAI 10UH OI3SJ SES 67I ^§£|£3 n«y TFT3 LOD 33011 5^ 21S ^S°£ Sfe 
SlEfll §«. 

SW 9 

»l2tHHI 210)A), nSI ^OlSfe g^l 69| Sfct^SJ nXjy TFT2I LDD 330)1 5t,^ 2101 Ul«l 
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2LH 012 LH73 10HH DI2J5J £ES #71 rvtea TFT9J LDD g2<Dil 21 e t\= 

#E«1 8*. 

10 

H]4tv(H| 2CHA1, nSe ^OtSfe g£l 271 nXlg TFT2J LDO S2jW aW dl*B 

B!E*U S«. 
g7t> 11 

mtm slot ai, n^i ^oisfe g£i s±= #71 su^si nxna tftsi n\ lod genu stis 31011 

TFT2J 3812 LOD S^M ^§SI£2| ^# TFT2J LDD S^M SBS ag Sfe etESfl 5*1. 

12 

BltM 2101A1, #71 BfEH #S=: *CH3». dlEIS ?HM2f, 01 § S5E1, 23« ! QifeflOL, JESSj 

a. «k*V warn »*» %m ai±b a was sseis 72a ns£S*a aeia a 
m=m is 

HI24HH 21CHAJ 271 &Efl 5*1= SCNSS, HIP2 ?KH£h 01 § SSE1, 2gS PriSfflOI. 

M MSH£ 2Ig ofe ess 5*1. 

14 

JB35HH 21 CUM, #71 efiH 5*1= HIPS 7HHSL 01 S S«tj. 2§jSj L9#§l!i 0 li JSFS 

wi M8Ei£ am ^gss sfe esa 5*i • 
15 

BI4ftMM °'CHAI 271 t^EtH S*l— *[HSS, HIP 2 ?IOflSf, 01 S g#£1. i2§t* P£NOI, 

a. was pws ' ?h&? %s» wh i AiSa a thIjs alas 72a jkbw s^a 21 
on Areas as usss sis esa 2*1 . 

s^tr 16 

WIS 7ISM a 01 21 ^e08 g«S 7S7I SI SI St^fe »EM SBiSfe S-SCHI 2JCH 
Ad, 

<y?i a a-7i ^§71 tison, #71 s^gou rasa ldd s^. fe^i &g#2i #71 7is 

#71 SF4:i?2| #71 nMia TFT2J LOD S)01S 3 S^S #71 TflOIS 

ssoi-E^ BH«an. 

#71 n%i^ TFTS] LDD #71 7SHS2J ntB 1 ^ TFT2J 70OIM 3^21 SSSIE^ HH»EI 

W, 

nSg ^OlSfe M^l- §Ji^ ^71 ai^2| nSia TFT2J LDO 3*3011 Stte' SSD SES #71 

i? 

il-i^ a 0I2J ^SOfl gtia ^§71 SlSg £®f«fe BJEJH #«S JitiSfe S-eOJI 2101 

Al, 

#7i a #7i ?m7i sieofl. #7i #2 #oii flisa lod s^, #7i &s#ai #7^!^ 
A40IOI ! 7iois gsst/a #7f mm aa^a #71 7i» akdiou g«a tbois stmh 

ntm TFT§ S#Sfe 9711 § 3EtfSI01. 

#71 #71 n3t«y TFT2J LDD g^HJ 5JCHE 3 271 £f±^2J >H0IM 2^21 
g^SI-E^ Bitian, 

271 ?StlS2J nm^ TFT2I LOD g2!2J 3 CHE *S 3 S¥= #71 7St|S2| nXliy TFT2J 7SJ0I 

ng§ «oi g^g #7i ai^si ntm ft°j lod s^ofl £^a aaa ses #71 
g^tr is 

7I50H a oisj ?son g«a ?§7i mmm mmvz &s.n %*\m mzz\\= »aos 2101 

ai, 

271 a #71 7i7i a son, §2#. #71 ss#on asa lod gei. #71 #2#n #71 7ib 
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Ahoion g*ia nom ggst, a #71 tooim ig^a #71 7ij? akdiou «ms :hoii stsi 

fe ntjy TFT1 t)£6fe EMS Sttflffl. 

#71 3^21 #71 nJ8B TFT2I J0 1 LOO #71 Ste^SI 70OIM 3^21- SSttES HHflSLIH, 

#71 £f±^2| rtfliy TFT2J M2 LDD 332 #71 Ste^SJ TflOlM S32h SSSFE^ BH*ISIOI, 
#71 ?SS£2) #71 ni«y TFT2I LOO S^2| 3JCHE 3fg 3 3S= #71 ^ISgSJ nXOg TFT2J 



§^ 19 

&m 7I5HW s oisy sew gas :?§7i ass strsfe esa #*im »eofl am 
#71 a #71 a son. #71 as© 01 hiss loo 23. #71 sf^a !PL?K" 

AHJIM gSIB ?flOI!I S32|, a #71 #71 7IS AHDIOil TilOIS *t>&1 

#71 SJi^Sl #71 nX»y TFT2I LOO S^tS #71 m±*°\ WIM 3321 ggoJE^ WASH. 

#71 ?g£|S2] #71 nSN TFT2I LDD §2|£ #71 n»U TFT2J «0|M 333* §gS1E*l 

■ *H3, 

rttff ¥0(Sfe g^g Si£ #71 Si^SI nXHlg TFT2J LDD 9301 StXS 2tSO £S feES #71 
20 

jaietm s;oiAi. #7i msm s^a er&w, #7i asata „#} ^isaw' 0 " *J5f'-»2 

#71 §3^2J #71 7IBZKHI S*IS 11WH£!# SS!*fe 735 JHIHAIE11 #71 »±*M 2S 

21 

HI TIM StOW. #71 S##M S*g BfEfflS, #71 &E**at #71 7IBAWIM S*IS 83^.3! 
#71 ISeiS #7r7l52Wl SSFW£ft StJSfe 79 # 5HIHAIHM #71 &±£N 1<25Kf 

22 

W18SJM SiOiAl, #71 S^S BTEHS, #71 &EMS2h #71 7ISMOJM tf«B SS^. .8 

i □ assfe as sses t\= &Eifl §a assa. 

23 
24 

aiTiHHI SiCHA), nS# ^Ololz g^M #71 »i^2| niBy TFT2J LDD S^OS SUC ! HI 

n 2LH0I# UW 1W I D&2I SES #71 ^gS|S°J nXR^ TFT2J LOO 2^ Oil SEtffi 21© mg£S t\ 

a^tf 25 

5 2LH OI# LH73 lfflf I DIsS I feSS T#7r?IsiS2J r«Hy TFT2J LDD S^Ofl SffS 2I§ ^S^S §f 
£ SEa #« 

26 

= &E38I #*| 3t2«l. 
27 

SIlGftiOfl SJCHAd «7I afctn ftUSSK HIDE ?mSi. 01 § 3gS PiSEIOI. £S 

28 

ntTtm aoiAi. #71 esa #oisa, uipe ?m&, on ssei. ng« a^iaoi. ss 
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3 ot AFgEis 51 ^g«s &e*j s*i assa. 

■ib. sen© cwi ?H»a. ws» tna ai^b a thsi© sseis ngss^Ei 

SOU Wg£l£ 2^ ^3££ Sh= BEN S*l 
§^ 30 

fl|19t!0l StOtAJ, g7| BfSffl S*IS ftCHSlh BID2 ?HM2f. 01 § BSEi, Hg« P^IMOI, SS 
*?, ?H»a, XH» *»g AJ£g S ?H°!© §#E1£ ?«S 31^£^E1 fiBJS 
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formation of gat* wiring. gat* Ineij&ting film and ••mroonductor taytr 




formation pf matkt fat channel protection and Formation of n — ragbn 



' t 1 4 | 4 wttht bncurky elom«n> «i^w»(n| rr-t$p« I I J J | J 




formation of n- ref Ion 

* i J I I I Wwmlr *Wnl ™riin t n-typ« I I J I | | 



'.''j' ,; f'rt/' 


1 


1 t^SgnzBsaS 1 


■ 1 • ' ■' 1 ' ' trri ' 1 ' 1 •' • i' ' IfltV ' f ' 1 1 ' f ' 1 ' • 1 ' ' ' • 1 ■ 


i 'TT 




| yr^l ^^^^^^^g'^'v. >, ggg? 





formation of p+ region 

I 4 J 1 I 4 «*4nB tTfjpotit* element *np»rttn« p-^ypc I J | t 1 | 




procaecas lor forming tha first IntaHayar insulating film, activation and hydros* nation 




34-18 



£&4 




34-19 



^2001 -0014785 

• • • ♦ 

formation of U19 first spaaor film, tho pecond ipaoar film end n* r opoo 



J I I I I bounty «UB»ot kupw^ rr-typo t I i J J C 




selective etohinc of tha ascend spacer 




formation of n—- ragiori 



* " i " J J < I 9*4*1 ^warily .Lm.nl *T»p»rUtiKti-«»tM i I 'I I I I 




formation of n— region 

* 1 I I I I *k»tf *nj,l*Hy «faiiirtt impw-tSr« #*~tvp» I J I I f } 



""" Bag 


T-p- 

1 ,v 


^- c 


340^ 

St- 




i ■ 1 M'" r .V.'» i i □ 










311 


all 











formation of p* ration 
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formation of Intari&yvr insulating film, 



and drum wiring, pASsivatipri film and pfxal electrode 




*7>; R~ch»»«l TFT 871: n dnmiftt 71- r 

driver olnouit 



37a c-ah.nnt4 TFT 



pbttl ftOoUon 



formation of nr r«*ter» 



J J I I J I 





pmc«6s« for formation of [rrtertayor insulating fHm, activation of added impurity and hydrojeoatioo 
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£&9 




fbhmstion of tt~ r<vg>Dn 

L I . I 1 I I Bddr^bHvMr^tmiwtntn-twpB i I I ft I I 



— m 


r — c=a— 






1 801 " SW 8 




KM WS S 


i > \ 4 

Q» ont 306 J 
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formation of nvasKs for channel prot*ctk>n ( end n — ref ion 




SIBffOo 






pixel ceetloh 
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formation of apecar film and n— " region 




formation of n~ region 

| | | i l l ftiKfcij tmf»#ity ixro»rtfar ri-iYX>» 1 J 1 J J J 



• i ' i 1 * i }r?&& i ' i ' • •< 






* 720 iai 



otehtng the spacer -film and formation of n+ region 



7*0— v 








a "l mm •ii^-m 






73 f 


721 


7M J 



otctilnff the ap«cor film end formation of p* ration 




formation of Intedwr inaulatini film, activation of add*d Impurity and hydroeenation 
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dehydrogenation, thermal crystallization 
1 60ft 




laser crystallization 
11111111 111 




formation of cats wiring gotta Inflating film and « emiconductor layer 




formation of apawr film and n+ region 

i | 1 I J \ «d*ta B km*? hwtbts o-t»pe I I I I I I 

















81 D 


516 


(Ml 


014 


eu a*> so 


«• T 



formation of rmwka for channel protection, and n— region 




formation of rr- region 











J 
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fqnriation of region 




formation of lnt*ri»y*r Insulating film, ectivnUon of edded impurity and hydrogwi«tJen 
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SIBtS 
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2102 



2103 




2103 



2201 





2204 



2301 



2302 




2303 




2403 



2404 
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optica! light aource system and display device (3-plate type) 



to ttw acre en 
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optical light source system 




